Cell surface nucleolin antagonist causes endothelial cell apoptosis and normalization of tumor vasculature.
Nucleolin is specifically transported to the surface of proliferating endothelial cells in vitro and in vivo. In contrast to its well defined functions in the nucleus and cytoplasm, the function of cell surface nucleolin is poorly defined. We have previously identified the nucleolin-binding antibody NCL3 that specifically binds to cell surface nucleolin on angiogenic blood vessels in vivo and is internalized into the cell. Here, we show that NCL3 inhibits endothelial tube formation in vitro as well as angiogenesis in the matrigel plaque assay and subcutaneous tumor models in vivo. Intriguingly, the specific targeting of proliferating endothelial cells by NCL3 in subcutaneous tumor models leads to the normalization of the tumor vasculature and as a result to an increase in tumor oxygenation. Treatment of endothelial cells with anti-nucleolin antibody NCL3 leads to a decrease of mRNA levels of the anti-apoptotic molecule Bcl-2 and as a consequence induces endothelial cell apoptosis as evidenced by PARP cleavage. These data reveal a novel mode of action for anti-angiogenic therapy and identify cell surface nucleolin as a novel target for combinatorial chemotherapy.